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Amendments to the Claims: 



This listing of claims will replace all prior versions, and listings, of claims in the 
application: 



Listing of Claims: 



1 . (Currently Amended) A computing device, comprising; 
a processor; 

a memory coupled to the processor; and 

program instructions provided to the memory and executable by the 
processor to: 

track a virtual address space for a process associated with a device 
vOuuCCted to the computing deviee; 

release a physical address space associated with the virtual address 
space when the device has a connection removed from the computing device; and 

register that the virtual address space, previously available to the 
process, is no longer valid for process use after the physical address space is released 
and before the process has released the virtual address space. 

2. (Original) The computing device of claim 1 , wherein the device includes a 
device which can be mapped to memory. 

3* (Original) The computing device of claim 1 , wherein the virtual address 
space includes an input/output space. 

4. (Original) The computing device of claim 1 , wherein the program 
instructions are part of a memory management system which includes a virtual 
memory data structure associated with the process. 
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5. (Original) The computing device of claim 4, wherein the program 
instructions execute to register the virtual address space is no longer valid for 
process use in the virtual memory data structure associated with the process. 

6* (Original) The computing device of claim 1 , wherein the program 
instructions execute to allocate the virtual address suace when the process requests 
physical memory, 

7. (Or igiiial) 1 he computing device of claim 1 , wherein the program 
instructions execute to register that the virtual address space is available for use 

whvxi iliK, yx\s*-<~4>a iClCA*CA tLiO VlltU&l AddlM33 apflCC. 

8* (Currently Amended> A computing device, comprising: 
a processor; 

a random access memory coupled to the processor; and 
prugiuui instruction* provided to the memory and executable by the 
proctor, thft program instructions arft part, of a memory management .system to: 

dfXi^frj^JiTift^^ for a process associated with a 

i*jiT*tffcW*[[J] memory mappahlr. drivim f^nnftctfld to thft computing device: 

release a physical address space a&sociated with the virtual address 
space when the device associated with the proceso is logically disconnected; and 

register in a virtual memory data structure of the memory 
management system that the virtual address space is no longer available to the 
process after the physical address space is released and when the process has not yet 
released the virtual address space. 

9, (Currently Amended) The computing device of claim 8, wherein the program 
instructions execute to unmap the virtual address space in a manner which do not 
violate semantics for an operating system of the computing device. 
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10. (Original) The computing device of claim 9, wherein the operating system is 
selected from the group of a Unix operating system and a Linux operating system. 

1 1 . (Original) The computing device of claim 8, wherein the program 
instructions execute to allow the process to unmap the virtual address space 
snbseq\ient to the release of the physical address space, 

12. (Original) The computing device of claim 8, wherein the program 
instructions cacuuIc lu indicate eu* operation as failed if the process attempts to 
perform tho oporation cuboequent to ragictermg that tne virtual address space is no 
longer valid fox process use. 

1 3* (Currently Amended) A computing device, comprising: 
a processor; 

« m^mnry rnnpl^d to thf processor, thn memory including nrneram 
instructions for maintaining a virtual memory data structure as part of a memory 
management system; and 

means for unmapping a virtual address space for a process in a manner 

tvhioH Hnac not irinl-ate cmrwntirv Ct\r hti niirrvilmg <iy<it&,i1\ fifths Mffll'mting HfW1<V! 

whftn n rnmftvnJiiflLL.JJ maxrioti* iiappabie device atfsoCiawi wiiix txitf ptaees&rlv 

logically disconnected. 

14. (Original) The computing device of claim 13, wherein the program 
instructions execute to dereference the virtual address space for the process. 

15. (Currently Amended) The computing device of claim 13, wherein the means 
for unmapping the physical virtual address space includes program instructions 
which execute to maintain a representation of an object associated with the process 
in the virtual memory data structure of the process. 
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1 6. (Currently Amended) The computing device of claim 1 5, wherein the means 
feu xuuiUi^yhig the physical virtual adduce space includes program instructions 
which execute to remove a mapping of the object to physical memory. 

1 7. (Currently Amended) The computing device of claim 16 [[ 1 3]], wherein the 
means for unmapping the physical virtual address space includes program 

inotFUotionc *,vhioh ouoouto to rogiator in tho trirtunl momorjr data ctruotur* of tha 
ppuuuuu lluil ihu viiUiul addruttj 6pfttiuC< AtfrtCnAtod with this piYirtflrtrt in nrtt flVrtilflhl* for 

use after the mapping of the object to physical memory has been removed , 

1 8. (Currently Amended) Hie computing device of claim 17, wherein the 
program instructions execute to set a bit in a pregion of the virtual memory data 
structure to indicate that the virtual address space [[in]] is not available for use. 

1 9. (Currently Amended) A method for memory management on a computing 
device, comprising: 

dereferencing a memory address for a process associated with a 
rcmovablc[[ j] memory mappablo device; 

mapping a representation of an object associated with the process in a virtual 
memory data structure associated with the process; 

removing the object from physical memory when the device is logically 
disconnected from the computing device; and 

providing an indication in the virtual memory data structure that, a virtual 
address space is no longer available for use by the proces s, after removing the object 
from physical memory, without removing the representation of the object from the 
virtu nl memory data structure. 
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20- (Original) The method of claim 1 9, further including unmapping the virtual 
address space at the request of the process subsequent to the device being logically 
disconnected from the computing device. 

2 1 . (Original) The method of claim 1 9, further including indicating an operation 
as railed if the process attempts to perform the operation subsequent the device 
being logically disconnected from the computing device. 

22. (Currently Amended) A method for memory management, comprising: 
tracking a virtual address space for a process associated with a 

removable[[,]] memory mappable device connected to a computing device; 

releasing a physical address space when the device has a logical connection 
removed from the computing device; and 

after «pe» releasing the physical address space before the process has 
released the virtual address space, registering that the virtual address space is not 
available to the process in a manner which does not violate semantics of an 
operating system. 

23. (Currently Amended) A computer readable medium having a program to 
cause a device to perform a method, comprising: 

dereferencing a virtual address space for a process associated with a 
removable[[,]] memory mappable device as part of a memory management system 
on a computing device; 

releasing a physical address space when the device is logically disconnected 
from the computing device; and 

after upon releasing the physical address space and before the process has 
released the virtual address space, registering in a virtual memory data structure 
associated with the process that the virtual address space is no longer available to 
the process in a manner which does not violate semantics for an operating system 
the computing device. 
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